l Let G be a locally compact group and Aut (G) the group of all its topological automorphisms with the Birkhoff topology. A neighborhood basis of the identity automorphism consists of sets N(C, V) = {ae Aut (G): a(x) e Vx and cr\x) e Vx, all x e C], where C is compact and V is a neighborhood of the identity e oί G. As is well known, Aut (G) is a Hausdorff topological group but not generally locally compact [1; p. 57] . In this article we are mainly concerned with the topological properties of Aut (G) and its subgroup Int (G) of inner automorphisms. We prove that for G arbitrary locally compact Aut (G) is a complete topological group. In particular, if G is also separable Aut (G) is a Polish group. Furthermore, we give two new characterizations of the topology for Aut(G), (1.1 and 1.6) . In §2 we turn to the question of when certain subgroups (among them Int ((?)) are closed in Aut (G), and several equivalent conditions are given; for instance, Int (G) is closed iff G admits no nontrivial central sequences (2.2) . Applications to more special classes of groups are also given, as well as to the question of unimodularity of Int (G), (2.7) . We remark that there is no separability assumption on the groups before 1.11. 1.2. By Braconnier [1] there is a continuous (modular) homomorphism A: Aut (G) -> R + with the property
where dx is a fixed Haar measure. Defining
it is easy to see that ά becomes an automorphism of the group algebra L\G). Denote by λ the left regular representation of G as well as the left regular representation of L\G) on L\G). Viewing α, a 6 Aut (G), as an automorphism of \{L\G)) f we show that a can be extended to an automorphism of the von Neumann algebra of the left regular representation, &(G) = X{L\G))" = λ(G)". We define a unitary operator U a , a e Aut (G), by
U*g = A(a)~^goa-\ geL\G).
A straight forward calculation shows 
where ε > 0 and ^ denotes the unit ball in &{G). Recall that the predual, ^?(G%, is the Fourier algebra A(G) (see [5] ). Let W Φv . , nϊβ = {ae Aut (G): \\φ t -&oα|| < ε, 1 ^ ΐ ^ n} , ŵ here || || denotes the norm in A(G). Proof. We show first that the topology generated by the sets "^i....,#»;> is weaker then that of Aut(G). The proof of Lemma 1.5 shows that for φ e A(G), a e Aut (G). Then as 6 Ux 3 for some i. Now
In addition so the same argument as above yields τ~\x) e Wx. COROLLARY 
Suppose G has small neighborhoods of the identity, invariant under inner automorphisms (i.e., G e [SIN]).

Then viewing the group Int ((?) as a subgroup of Aut .^?(G), ίfeβ pointwise-weak and uniform-weak topologies coincide on Int (G).
Proof. Ge[SIN] if and only if ^(G) is a finite von
Neumann algebra, [4; 13. 10.5] . The conclusion follows from [10; Proposition 3.7] .
Note that the above can just as well be stated for [SIN] β -groups where B c Aut (G) is a subgroup. Also, the corollary is not too surprising in view of the fact that for [SIN]-groups the point-open and Birkhofϊ topologies of Aut (G) agree on Int(G) [9; Satz 1.6].
1.8. We say that G is an [FIA]β-group if B is a relatively compact subgroup of Aut (G) (see [7] 
since a~ιa μ -->c in Aut (G). Thus U a » -+U in the weak operator topology. Similarly U** converges weakly to some VeSf(L\G)\. Also
{Uf, g) = lim < U""f, g) = lim </, C7<^> = </ so F= U*, and we have t/"" 1 = U*, so ί7 is unitary. A standard argument shows ί7 G) . Fix x e G; clearly (cc u (x) ) is a Cauchy net in G and (since G is complete) converges to an element, say a(x) e G. Then
To prove a is a homomorphism, 
2]). Thus a(x μ )-* a(x 0 ). Similarly, or
1 is continuous, and we have a e Aut (G), so that Aut (G) is complete. REMARK 1.10. Since by 1.6 Aut (G) is topologically embedded in the complete group Aut^(G), [10; Proposition 3.5] , it would be natural to prove completeness of Aut (G) by showing it is closed in Aut^(G). Actually, such a proof can be given, utilizing the profound duality theory in [16] . We sketch the argument.
Consider a net (a v ) in Aut (G) such that α v -> 7 e Aut &(G) in the uniform weak topology. By duality theory ^(G) is a Hopf-von Neumann algebra with comultiplication δ: &(G) -»^(G) (x) ^?(G) which is a σ-weakly continuous isomorphism given by δ(T) = W~ι{T 0 ΐ)W 9 T e &(Gr), where Wk(s, t) = Jc(s, st), k e L\G x G), β, t e G, [16; Section 4], Furthermore, one has Γ ® T}\{0}
: T = λ(s), for some seG} .
Notice that Aut (G) corresponds to the subgroup {β e Aut ^P(G): δ(/3λ(s)) = /3λ(s) (g) αλ(β) , all s e G} .
Since α v ->7e Aut G^?(G)) and δ(a u x(s)) = «Λ(«) ® «Λ(β), all seG, continuity of δ gives <5(7(λ(s))) = 7(λ(s)) (g) 7(λ(s)) , all s e G .
Thus 7 = α f or some α e Aut (G). [2] , and for helpful discussions concerning central sequences of vov Neumann algebras. PROPOSITION 
Let G be a separable locally compact group, and B a subgroup of Aut (G). Suppose there is a separable locally compact group H and a continuous surjective homomorphism ω: H-> B. Then the following are equivalent. (a) B is closed in Aut (G). (b) ω:H->B is open onto its range B. (c) For any neighborhood V of the identity in H there exist Φu '' Ί Φn^ C C (G) and ε > 0 such that, for all heH, \\Φi°(ύ(h) -Φi\\ao < e ,
1 ίί i ^ n , implies he F (kerω) . form a base for the identity in Aut(G). Let {V n } be a countable base for the identity in H. By (d), given n there is an m(n) so that ω(h) e W m{n) implies h e V n K. Let θ e B~ and choose a sequence (a n ) from B so that a n -> θ and a~\ 5 a n e W m{n) for i^O. Setting ώ-\a n ) = h n K y we have K^K-Kc: V n K, j ^ 0. This says that (/&»!£) is Cauchy in the left uniformity of H/K.
(d) Same statement as (c) with C C (G) replaced by the Fourier algebra A(G) (and its norm || |l)
Proof, (a) =» (b). If B is closed in Aut (G) then
Since H/K is locally compact, it is complete, and h n K-+ n hKeH/K, hence ω(h) = ώ(hK) = θ by continuity of ώ, and thus θ eB. Proof. By [17; Lemma 2.2] there is a locally compact connected group P and a continuous map p G : P -> Aut (G) with ρ G {P) = Int (G)~. Since G is separable, it follows from the construction of P in [17] that P is also separable. Thus by Corollary 1.11 and [12;  Corollary 3] ρ 0 is a homeomorphism and hence Int (G)~ is locally compact.
Define a homomorphism Ad
We now give an example that shows that for nonconnected groups, Int (G)~ need not be locally compact. Let G be the countable weak direct sum of the free group on two generators with the discrete topology: G = ΣSU G», where G n is generated by {a n , b % ). The neutral element of G n is the empty word, Φ n , and e = (Φ lf Φ 2 Proof. The first equivalence is proved in [7] . If B is closed, B is homomorphic with G/ker ω (the proposition in 2.1, (a) => (b)) so by compactness of B, G/ker α> must be compact. Conversely, if G/ker ω is compact then so is B = α>(G/ker ω) by continuity of the lifted map ώ.
Specializing the preceding corollary even further we obtain COROLLARY 2.6. Let G be a locally compact group and suppose
Proof. This follows immediately from the Corollary in 2.5 if G is separable. From [7] Proof. If Int (G) is unimodular, in particular it is closed, so by the proposition in 2.1 it is topologically isomorphic with G/Z(G) 9 so that the latter is unimodular. It is then easy to see G is unimodular; we give a proof for completeness. Let dz and dx be Haar measures on Z(G) and G/Z(G) respectively, and x i-> x, G ι-» G/Z(G) the canonical map. Let Finally we show that closedness of Int (G) does not imply closedness of Int^(G), nor conversely.
